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Abstract 
China consumes more and more energy as its economy expands rapidly. Industry, transportation, 
commercial and residential buildings are the top three energy-consuming sectors. Specifically, China’s 
commercial and residential buildings contribute about a third to its total energy consumption. Therefore, 
building energy efficiency (BEE) has been attracting increasingly more attention from the Chinese 
government and Chinese people. This paper presents an overview of the evolution and current situation of 
BEE in China, summarizes its major problems, and offers suggestions to boost its development.  
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1. Introduction
China’s economy has been developing rapidly since the Chinese government adopted the "reform and
opening-up" policy in 1978. According to statistics from the World Bank, China's GDP reached 4.9855 
trillion U.S. Dollars in 2009 [1]. Since economic expansion requires energy, China's rapid economic 
development is also accompanied by rocketing energy consumption. According to China Statistical 
Yearbook 2010 published by the National Bureau of Statistics of China, China's total energy consumption 
in 1978 is 571.44 million tons of standard coal; nevertheless, China's total energy consumption in 2009 
has reached 3.06647 billion tons of standard coal [2]. World Energy Outlook 2010 published by the 
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International Energy Agency has pointed out clearly that "China overtook the United States in 2009 to 
become the world's largest energy user" [3].  
BEE is important for China since China’s commercial and residential buildings accounts for 30.9% of 
China’s total end-use energy consumption [4]. Moreover, China's building energy consumption has 
contributed more than 25% to China's greenhouse gas emission [5]. Furthermore, it should be noted that 
China's building energy consumption per unit area is about 3 times as that of the developed countries of 
similar climatic conditions [6]. Therefore, if the Chinese government would like to ensure energy 
efficiency during China’s rapid economic development, it must actively formulate and implement energy 
efficiency polices for the building sector, and continue to adopt more stringent measures to promote BEE. 
2. Development of China’s BEE 
The development of China’s BEE is broken down into four phases in the China Building Energy 
Efficiency Report 2010 complied by the Center of Science and Technology of Construction of the 
Ministry of Housing and Urban Development of the P.R.C. [7]: 
Phase I (1986 and earlier): Efforts in this phase mainly involved theoretical exploration in BEE. 
Specifically, China’s experts and scholars did some research about international BEE and BEE is still in 
the exploration process. The former Ministry of Construction of the P.R.C promulgated Energy 
Conservation Design Standard for New Heating Residential Buildings in 1986. As China's first BEE 
design standard, this standard required that the energy consumption of new residential buildings be 
dropped by 30% on the basis of the design values of local general energy consumption in 1988. 
Phase II (1987-2000): China’s BEE received more guidance and supervision from the former Ministry 
of Construction. Effective BEE technologies based on sufficient pilot projects were spread.  
(1) The former Ministry of Construction started to formulate and implement BEE polices 
systematically in 1994.  
(2) The Energy Conservation Design Standard for New Heating Residential Buildings was revised in 
1995 and came into effect in 1996. The BEE index specified in it was increased to 50% in this revision. 
(3) The former Ministry of Construction promulgated The Ninth Plan and 2010 Plan for Building 
Energy Efficiency in 1996. It publicized Policies on BEE Technologies and Policies on Energy Efficiency 
Technologies for Municipal Utilities.  
(4) The Law of the People's Republic of China on Energy Conservation was adopted by the 28th 
meeting of the Standing Committee of the Eighth National People's Congress on November 1st, 1997, 
and went into force on January 1st, 1998. This law stipulates energy conservation from the administration 
of energy conservation, rational and economical use of energy, technical advance in energy conservation, 
incentive measures and legal liabilities. This law confirms and establishes the position of BEE in China.  
(5) Regulations on Energy Conservation for Civil Buildings was approved by the former Ministry of 
Construction in October 1999 and came into force on October 1st 2000. 
Phase III (2001-2005): A symbolic event in this phase is that Regulations on Energy Conservation for 
Civil Buildings was amended in 2005. This amendment was of great significance for guiding and 
spreading BEE in China. Meanwhile, China’s provinces and cities began to develop local energy planning 
and objectives during this period, signifying an important advancement in China’s BEE practice. 
Phase IV (2006-present): China's BEE is in full swing as of this phase. The Law of the People's 
Republic of China on Energy Conservation was amend at the 30th Meeting of the Standing Committee of 
the Tenth National People's Congress on October 28th , 2007 and went into effect as of April 1st, 2008. 
Then, The Regulations on Energy Conservation by Civil Buildings and Regulations on Energy 
Conservation by Public Institutions were adopted at the 18th Executive Meeting of the State Council of 
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China on July 23, 2008, and went into force as of October 1, 2008. This symbolizes that a BEE standard 
system has been in place in China. 
3. Current Situation of China’s BEE 
According to China Statistical Yearbook 2010 published by the National Bureau of Statistics of China, 
the area of annual new housing in China reached up to around 2.5 billion square meters [8], exceeding the 
total of those in all developed countries. And, only around 5% of the existing building area exceeding 43 
billion square meters in urban and rural China, satisfy BEE standards [9].  
China’s Eleventh Five-Year Plan has proposed that China’s energy consumption indicator values 
should be decreased by 20% during the Eleventh Five-Year [10]. The Chinese departments related with 
the building sector have formulated various policies and measures in order to attain this goal. The 
Implementation Suggestions of Ten Key Energy Conservation Projects in the Eleventh Five-Year, jointly 
issued by China’s eight ministries and commissions, including the National Development and Reform 
Commission and the Ministry of Science and Technology, listed BEE as a key to energy saving, and 
proposed that great efforts should be made to develop polyurethane insulation materials [11]. The 
Decision on Strengthening Energy Conservation, issued by the State Council of China, suggested that 
"building energy efficiency should be promoted" and that "new wall materials should be developed" [12]. 
Regulations on Energy Conservation by Civil Buildings, issued by the former Ministry of Construction of 
China, required that new buildings must meet the energy efficiency standard of reducing energy 
consumption by 50% as of 1 January 2006, and that existing buildings should be gradually revamped to 
meet energy saving efficiency standards [13]. 
The Chinese government established a long-term goal that the energy consumption of new buildings in 
cities and towns should be reduced by 50% and that the existing urban residential and public buildings 
should be revamped for energy saving: the percentage of the area of the revamped buildings in the total 
building area in large cities should be 25%, medium-sized cities 15%, and small cities 10% by 2010. 
Furthermore, by the year of 2020, the energy consumption of new buildings in Northern China, coastal 
economically developed areas and large cities should be reduced by 65% and most of the existing 
buildings in those areas should be revamped to satisfy energy saving standards. 
The growth rate of new construction land of cultivated land in urban and rural should be cut compared 
with the goal in the 2010; the water-saving rate for the construction and use of new buildings should be 
increased by 10% compared to that of 2010; the total consumption of non-renewable resources of new 
buildings should be dropped by 20% than that of 2010 [14]. In short, the overall objective of this 
guidance is that the energy consumption level of the construction and use of residential and public 
buildings in China should be close to or reach the level of moderately developed countries at the present 
stage by 2020 [15]. 
What follows is a summary of the current situation of China’s BEE. 
(1) BEE has been viewed as an indispensable part of China’ energy strategy by the Chinese 
government. This has been reflected in China’s Eleventh Five-Year Plan, which specified the BEE 
objectives and corresponding tasks.  
(2) A preliminary system of BEE laws and regulations has been in place and is been improved in 
stepwise way. A typical example is The Law of the People's Republic of China on Energy Conservation, 
which came into effect on January 1st 1998 and was revised on October 28th 2007. 
(3) The Chinese government is spreading BEE technologies and standards in a steady and organized 
way. For example, the former Ministry of Construction issued The Guiding Principles for Green 
Construction Technologies on October 27, 2005 and demanded that the administrative departments for 
construction under the local people's governments should develop appropriate implementation methods 
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based on local conditions, organize the promotion and following through of this standard, and 
conscientiously carry out technological trainings and pilot demonstration so as to actively promote the 
development of local green buildings [16]. In addition, The Evaluation Standard for Green Buildings was 
published on March 7, 2006 as China’s national standard GB/T50378-2006, and this standard went into 
force as of June 1, 2006 [17]. 
(4) The relevant departments of the Chinese government have been preparing appropriate economic 
incentives to stimulate BEE. Nevertheless, there are still some problems in the formulation and 
implementation of China's BEE economic policies. For example, a long-term tax system supporting BEE 
is not yet established; the relevant departments of the Chinese government needs to enhance their abilities 
to assess BEE; a BEE services market is not yet mature. In spite of these problems, it has become a 
consensus that reasonable and effective economic incentive policies should be made and carried out to 
spread BEE. The good news is that the relevant departments of the Chinese government are preparing for 
this. 
(5) China has established a basic BEE management system. The Article III of Regulations on Energy 
Conservation by Civil Buildings, amended in 2005, stipulates that the administrative departments 
responsible for construction under the State Council shall be in charge of supervision over and 
administration of the work for energy conservation of civil buildings throughout the country. The 
administrative departments responsible for construction under the local people's governments at or above 
the county level shall be in charge of supervision over and administration of the work for energy 
conservation of civil buildings in their respective administrative areas [18]. The Article IV of this 
regulation stipulates that the administrative departments responsible for construction under the State 
Council shall formulate national BEE special programs on the basis of national energy conservation plans, 
and that the departments responsible for construction of the people’s governments of provinces, 
autonomous regions, municipalities and cities with districts shall formulate local BEE special programs 
on the basis of local energy conservation plans, and organize the implementation of these programs [19]. 
4. Major Problems and Suggestions for China’s Building Energy Efficiency 
(1) Although many BEE laws and regulations have been put forward by the relevant departments of 
the Chinese government, the implementation and supervision of them are still inadequate. Though many 
BEE laws and regulations have good intentions, their implementation is prone to problems and resistances 
due to the complexity of the building sector. For example, heating in northern China are charged as per 
building area historically. The MHURD has been vigorously promoting the reform of heating metering to 
save and improve energy efficiency in the past few years, expecting heating users to pay heating charges 
as per the amount of heat they have used in a payment period. Nevertheless, since considerable existing 
residential buildings do not meet relevant energy efficiency standards due to poor thermal insulation, 
these buildings cannot fulfill the requirements of heat metering. Since this kind of buildings do not save 
energy, the amount of heat used after the installation of heat metering devices is close to that before the 
installation. Moreover, buildings owners may pay more for heating after the installation. In this case, 
implementing the heat metering reform is faced with resistance. Additionally, the supervision of these law 
and regulations lacks effectiveness. For example, although China has promulgated relevant BEE 
standards for new buildings, it remains a big problem for China’s supervisory authorities to ensure that 
these buildings meet these BEE standards. The BEE revamping of the existing buildings in China is even 
more difficult. Therefore, I suggest that the relevant departments of the Chinese government should focus 
on promoting the implementation and supervision of the existing BEE laws and regulations in future 
years.  
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(2) There is a lacking of appropriate economic policies encouraging BEE, and the market does not play 
its full role in China. Successful experience of developed countries shows that governments can adopt tax 
incentives, financial support, financial subsidies, etc., to stimulate BEE development. Nevertheless, since 
there are no operable BEE measures and policies at a national level, companies and individuals have no 
enthusiasm to carry out BEE. The causes behind it have been mentioned before partially: building energy 
efficiency such as support for a long-term tax mechanism supporting BEE is not yet established; the 
abilities of the relevant departments of the Chinese government in BEE assessment is to be improved, and 
a market system providing BEE services is not yet mature. Therefore, the relevant departments of the 
Chinese government should first consider the above points when making economic policies that 
stimulates BEE. At the same time, the relevant departments of the Chinese government should avoid add 
to the cost of developers when carrying out BEE since excessively aggressive BEE policies may cause 
BEE developers to transfer BEE cost to housing prices.  
(3) China’s current BEE management system and agencies are insufficient. Promoting BEE in a 
country is complex and thus difficult since it usually involves the interest of different, even, conflicting 
groups. In this case, it may be difficult to spread BEE in China by relying solely on the Ministry of 
Housing and Urban-Rural Development of the P.R.C. Although the ministry sometimes joins hands with 
other ministries to promote BEE, the practical effectiveness is still debatable. Therefore, I recommend 
that the power of the Ministry of Housing and Urban-Rural Development be expanded so that it can be a 
strong department during certain periods of BEE promotion and unify the leadership of China’s BEE 
promotion. 
(4) The low prices of energy related with buildings, such as electricity and water, in China results in 
the insensitivity of building owners to energy costs, under which the investment for BEE technologies is 
significantly higher than the operation cost of buildings. This leads to an unfavorable effect that building 
owners lacks economic motivation to adopt BEE technologies. Therefore, I suggest that the relevant 
departments of the Chinese government should adjust energy prices flexibly in accordance with China’s 
economic development and strength BEE propaganda to enhance the public awareness of energy 
efficiency and environmental protection. 
(5) There is a lack of authoritative, comprehensive, accurate and timely statistical data on China’s BEE, 
which leads to risk in BEE decision-making or evaluation by the relevant departments of the Chinese 
government. Additionally, although local BEE statistical data is more critical than national BEE statistical 
data in BEE decision making or evaluation due to China's vast territory with various types of weather, 
local BEE statistical data is more difficult to acquire. Therefore, as a researcher I suggest that the relevant 
departments and agencies of the Chinese government should boost their efforts in collecting national and 
local BEE statistical data and in providing access to these data. 
5. Conclusion 
China uses increasingly more energy as it expands its economy dramatically. Industry, transportation 
and commercial and residential buildings are the three largest sectors of energy consumption in China. 
Specifically, China’s commercial and residential buildings accounts for 30.9% of its total end-use energy 
consumption. The Chinese government has made great effects in BEE. China’s BEE is usually divided 
into four distinct phases, in the fourth phase of which China’s BEE starts in full swing. The Chinese 
government has regarded BEE as an integral part of its energy strategy; it has established a basic system 
of BEE laws and regulations, as well as a BEE management system, and it has been actively promoting 
BEE technologies and standards throughout China. Despite of these BEE efforts and results, China’s BEE 
is still confronted with problems. The implementation and supervision of BEE laws, regulations and 
standards is still insufficient; there is a lack of appropriate economic policies to encourage BEE 
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development; the market does not play its full role. Additionally, China’s BEE management system and 
agencies are inadequate; the prices of building-related energy (for example, water and electricity) are low; 
there is a demand for authoritative, comprehensive, accurate and timely BEE statistical data. 
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